Purpose/Objective: In stereotactic radiotherapy, treatments fields with areas < 4 cm 2 are often used. For in vivo as well as pre-treatment dose verification we use a back-projection EPID dosimetry model. Here, EPID images are first converted to portal dose images. By isolating the primary component of the portal dose image (subtracting scatter from patient or phantom onto the EPID) and back-projection, the 3D dose distribution inside the patient or phantom is reconstructed. Of crucial importance to our back-projection model is the experimental determination of the transmission of the dose as a function of field area. This transmission is determined on the central axis as the ratio between EPID portal dose images of varying field sizes (in our current model we cover the range 3x3 cm 2 to 20x20 cm 2 ) with and without a 20 cm thick slab phantom in the beam. It is assumed that this transmission consists of a primary component and a field size dependent phantom scatter component that is zero for very small fields. The aim of this work is twofold: 1) to extend the measurement of transmission to include small fields down to 1x1 cm 2 , and 2) to interpret these measurements in the context of our back-projection model. Materials and Methods: EPID images were acquired with and without phantom both for a 6 MV and a 6 MV FFF photon beam on a linear accelerator equipped with an Agility MLC (Elekta, Crawley, UK) and an Elekta IviewGT. An independent measurement of transmission as a function of field area was performed using a PTW microDiamond detector with a 3 mm brass build-up top. The microDiamond detector was positioned in an empty water tank at the EPID position (SSD = 160cm). X-and Y-profiles were used to center the detector correctly. Results: Figure 1 shows the transmission as a function of field area for a 6 MV and a 6 MV FFF photon beam, both measured with the EPID and microDiamond detector. As expected, due to decreasing phantom-to-EPID scatter for decreasing field area, the apparent transmission decreases. However, surprisingly, an increase is observed for field areas smaller than 3x3 cm 2 , in the EPID as well as the microDiamond detector results. We hypothesize that this increase relates to spectral changes affecting the true transmission of the phantom. Figure 1 . Transmission as a function of field area for both a 6 MV and a 6 MV FFF photon beam. Conclusions: Deviations from the expected behavior of the transmission as a function of field area, as measured with the EPID and microDiamond detector, are observed for fields below 3x3 cm 2 . These observations contradict the assumptions of our current back-projection model for EPID dosimetry, namely a field size independent transmission, making the apparent transmission a monotonously increasing function of field area due to phantom or patient scatter. We conclude that the assumptions in our current back-projection model have to be adjusted to allow for proper verification of small fields. Preliminary corrections show improved performance of EPID dosimetry for small fields.
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On the determination of small photon field quality correction factors using radiochromic film I. Billas 1 , H. Bouchard 1 1 National Physical Laboratory, Acoustics and Ionising Radiation, Teddington, United Kingdom Purpose/Objective: With the advent of the IAEA-AAPM reference dosimetry protocol on small photon fields, there is a need for quality correction factor data. Monte Carlo methods are widely used to determine these factors accurately, but reliable experimental methods are still under investigation. Among radiation detectors recommended by IAEA for such conditions, radiochromic film remains a promising candidate with its high resolution and waterequivalence. However, current methods focused on clinical quality assurance do not meet the accuracy standards for reference dosimetry. The goal of this study is to develop a reliable approach for radiochromic film dosimetry, reaching a statistical uncertainty level of 0.5% or better on relative pixel dose and exempt of systematic errors caused by film inhomogeneity.
Materials and Methods:
A new multichannel method is developed from first principles based on the statistical analysis of the calibrated film and a simple 2D model of the film response to dose and thickness. A cobalt-60 beam is used to irradiate Gafchromic EBT-3 films homogenously, allowing determining parameters for scanner homogeneity correction, multichannel analysis and dose response calibration. Software is developed to allow film characterization and analysis. Measurements of well-known dose distributions are analysed and an uncertainty budget is performed to evaluate the performance of the method in correcting systematic errors due to film emulsion inhomogeneity. Conditions to
